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Materiel  Test  Procedure  4-2-803* 
Aberdeen  Proving  Ground 


U.  S.  AHKY  TSST  AWD  EVALUATION  COMMAND 
CCtCO*  ENGINEERING  TEST  PROCEDURE 


ROTATING  HeOTD  SEATING  MEASUREMENTS 


^The  objective  of  thl«  test  procedure  i*  to  instruct  personnel  in  the 
methods  end  techniques  for  measuring  rotating  band  seating  o£  artillery 
projectiles. i 

2-  U&5&M&. 

Rotating  band  seating  measurement*  are  valuable  when  used  in  eon* 
junction  with  proving  ground  teats  in  which  low  velocity  or  poor  velocity 
uni f oral ty  is  found  and  is  suspected  of  having  resulted  f rote  poor  rotating 
band  seating.  (See  Appendix  A  for  effects  of  rotating  band  Mating.) 


a.  Por  Nondestructive  Tests: 

1)  Hydraulic  Press  DTM  Model  RR-20  (for  20 -mm  projectiles) 

2)  Bydratulle  Press  DTK  Model  U-l  (for  7 3 -an  through  120-ess 
projectiles) 

3)  Hydraulic  Press  DIM  Model  M-2  (for  155-en  through  8- Inc! 

projectiles)  r"\ 


b.  For  Destructive  Tests: 

1 )  Hacksaw 

2)  Microns ter  cel'pers 

sraassy 

A.  Purchase  Description,  fly 
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PA  Drawing  1393429,  land  Seating  TtaUng  K*chin<  lfvdj^0{L«nd 
ttUL£tli  <MK  Modal  M-l) 

PA  Drawing  $294039,  Band  Seating  Testlnr  Machine  indentor  and 
P«ti  (DfM  Modal  *B-2) 

l^*a  City  Ar»y  Aranunltlon  Plant  Drawing  7259304,  Indantor. 
IttLateS  Taster  (DIM  Mod*;  XB-20) 


5.  tost 

5.1  SOMA&Y 

Thia  test  procedure  rtUtu  the  nondestructive  and  destructive 
sathoda  of  Maturing  rotating  band  Macing. 

5.2  LDdtAYlOMS 

Mearevsxants  of  band  tooting  art  eui tower ily  wade  on  projectiles  of 

caliber  75-mi  and  over;  they  nay  b»  made  on  mallor  projectile*  if  nocaaaary. 
Noades tractive  antaaurotnata  way  bo  woda  on  IX- loaded  aa  wall  as  inart- loadad 
projectiles;  destructive  maeureaentc  art  normally  reatrlctod  to  Inert- loadad 
or  swptv  projactilo*  bat  wey  be  Mda  on  8Z- leaded  projectile*  through  tho  ueo 
of  reweto-eoot rolled  weehlniag  pmt^Mi. 

4.  P1QC1DCXZ3 

4.1  H*PAPATTO«  rOK  TttT 

Dec*  rad  me  the  proper  Medina  indenture*  and  pressure?  -o  be  applied 
wing  tb#  criteria  given  ie  Appendix  3. 

6.2  HIT  OOMDOCT 

iatetasuaJtttt 

a.  Place  the  projaetile  to  be  toatod  In  the  proper  oachlno  (aao 
Appendix  6)  ao  that  tba  indantora,  placed  In  the  raws,  contact  diametrically 
opposite  and  a  goal  areas  on  the  rotating  band. 

b.  Apply  a  load  to  the  hydraulic  proa*  ream  and  record  the  travel 
of  the  ran  abil*  lu  contact  with  the  rotating  band,  aa  indicated  on  the 
hydraulic  prana  Indicator  dial.  Amove  the  load. 

KGYX:  The  indicated  travel  Is  a  cowbination  of  an  elastic  deforna- 
tloe  of  tba  projaetile  and  a  psrwanent  dafonaatlon  of  the 
rotating  band  caused  by  seating  the  rotating  band  securely 
on  the  bend  seat. 
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c.  Aeepply  the  lend  to  dm  projectile  end  record  the  indication  ©a 
the  kydrwlic  piece  1  edit* tor  panel . 

BOR:  The  Indicated  travel  it  a  MAiutenent  of  the  elastic  deforma¬ 
tion  of  tH-  projectile  only. 

*-2J  vmms&BLXmi 

BOR:  Destructive  Ce»t*  are  uaed  only  in  Che  abeeoee  of  suitable 
■eedeatnictive  equipment  or  for  the  aeeturoaent  of  sintered 
Iren  rotating  bands,, 

a.  Maeenrt  and  record  the  outer  dimeter  of  the  rotating  band,  using 
niercMMter  calipers,  et  three  equally  spaced  position*. 

b.  Nark  the  eeaawred  petition*  on  the  projectile. 

c.  Care  telly  raewse  the  rotating  band. 

NOT*:  If  tkia  operation  la  required  on  US'* loaded  projectiles,  the 
xeeovel  ef  the  rotating  band  dull  be  acccapliehed  by  reewte 
eoatrol  vi*h  the  operator  suitably  pro tec rad. 

d.  Measure  and  record  the  thiekaeee  of  the  rotating  band  at  the 
positions  need  to  aeeeene  the  Wed'i  outer  dlaswte?, 

e.  Measure  and  record  the  diene  ter  of  the  rotating  band  aaat  at 
tba  positions  indicated  o»  the  projectile . 

f.  Visually  inepect  the  inner  ewrfaea  cf  the  rotatieg  band  mod 
record  evidence  of  propar/iaproper  band  Met lag  and  variation*  in  degree  of 
Mating,  (Figaro*  l  and  2  shew  evidence  of  differences  in  bend  Meting.) 

NOT!:  1.  A  band  that  baa  been  properly  Meted  vill  show  iapresslons 
of  the  toe  lift?  narkc  iron  the  bend  seat  on  the  Inner 
surface  ef  the  rotating  bead. 

2.  Variation*  In  degree  of  seating  from  one  redial  position 
to  another  cod  Iron  the  front  to  the  rear  of  the  rotating 
bead  can  be  detected  by  visual  semination, 

«.)  Tt*T  DATA 

wajlioamJmi 

Accord  the  following: 

a.  load  epplied  In  pound* 

b.  Firat  deflection  te  nearest  thousandths  of  an  inch 
e.  Second  deflection  to  nearest  thousandth*  of  an  inch 


*  3  ** 


Reproduced  P,wn 
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figure  1.  Properly  Seated  land.  Hot#  Uniformly  D*«p  Knur l In* 
and  Regularity  of  Machining  Mark*  Mada 
by  Xwpreaalon  of  lini!  Scat 
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Flftirc  2.  foorly  *«st<H  UrA.  Kot*  Shallow  Trvd«nt«tion»  «nd 
Irregularity  of  Hoehlniit*  Mark*  loprt.eorf  by  Uni  S«*t 
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$.3.2  Destructive  Ttsta 

Record  the  following: 

a,  For  each  petition  pair  location: 

1)  Rotating  band  outer  diameter  In  thousandths  o f  an  inch 
2}  Sand  seat  disaster  in  thousandths  of  an  inch 
3)  Rotating  band  thlekne»a(«t  6  places)  in  thousandths  of 
in  inch 

b.  Indication  of  band  seating  is  determined  by  visual  examination. 

6.4  DATA  REDUCTION  AND  PRESENTATION 

Determine  and  present  the  "Indicatsd  diametric  clearance"  as  fellows 

6.4.1  Nondestructive  Tests 

Subtract  the  second  deflection  reading  [projectile  elastic  deforna- 
tlon]  from  the  first  deflection  reading  [projectile  elastic  deformation  plus 
the  rotating  band  permanent  deformation  (clearance  between  the  rotating  band 
Inner  diameter  and  the  projectile  band  seat)] 

6.4.2  ssissasn^utm 

a.  Average  the  following: 

1)  Six  values  obtained  for  the  rotating  band  thickness 

2)  Three  values  obtained  for  the  rotating  band  outer  diameter 

3)  Three  values  obtained  for  the  projectile  band  seat  diameter 

b.  Determine  the  rotating  band  inner  diameter  by  subtracting  twice 
the  average  band  thicknaas  from  tha  avaraga  outer  dlemater. 

c.  Subtract  the  average  projectile  band  seat  diameter  from  the 
rotating  band  Inner  dimeter,  obtained  In  b,  and  divide  the  result  In  half. 
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APPEKDIX  A 

effects  of  rotatihc  RAND  SEATINC 

Rotating  band  stating  Misurmnti  art  customarily  used  in  conjunc¬ 
tion  with  acceptance  tests  of  metal  ptrt*  of  projectiles,  at  wall  at  other 
proving  ground  tests. 

!f  a  projactlla  hat  a  tightly  stated  rotating  band,  the  resistance 
to  movement  as  the  bead  is  engraved  by  the  rifling  of  the  tube  '«  high.  The 
•otlon  of  the  projectile  Is  retarded  by  this  resistance.  The  propellant 
pressure  consequently  rises  sad  the  burning  rets  is  Increased.  More  rapid 
combustion  of  the  propellent  products  even  higher  pressures  a-.sd  Increases 
auttle  velocity  over  that  which  would  hava  existed  If  the  engraving  forces  had 
been  lower. 

A  projectile  having  a  loosely  seated  rotating  band  will  encounter 
lower  engraving  forces  beceuse  the  rotating  band  metal  will  ba  squatted  Into 
the  clearance  betwten  the  band  and  itt  seat,  thereby  reducing  the  amount  of 
metal  that  normally  flows  into  tha  rifling  grooves.  Thus,  poor  rotating  band 
seating  reduces  pressure  and  valoelty.  Seduction  in  velocity  fro*  this  type 
of  seating  hea  been  observed  to  ba  at  great  as  40  to  50  fast  per  second  in 
W-  and  1 05 -am  projectiles  (Ref.  40). 

In  weapon*  which  hava  not  eroded  at  tha  origin  of  rifling,  engraving 
of  tha  rotating  band  -w-rurs  «dsile  tha  propellant  is  beginning  to  burn  and  pro¬ 
duces  relatively  large  increases  in  the  rsta  of  combustion.  If  the  projectile 
IS  free  to  travel  a  short  distance  before  engraving,  however,  ss  in  an  eroded 
weapon,  combustion  is  not  affected  to  so  large  a  degree;  consequently,  neither 
is  velocity.  This  difference  is  pronounced  for  fixed  ammunition  because  the 
projectile  is  prevented  from  moving  Into  contact  with  tha  lands  during  loading 
by  the  action  of  the  cartridge  case  crimp.  For  separate  loading  ammunition, 
the  difference  between  new  and  worn  or  eroded  weapons  la  not  so  distinct  be¬ 
cause  the  projectll.  is  rasmmd  into  contact  with  the  lands. 

In  75-  to  155-me  weapons  that  are  new  or  have  very  little  erosion  at 
tha  origin  of  rifling,  tha  affect  of  clearance  under  the  rocating  band  is  to 
decrease  the  velocity  from  0.5  to  2  feet  par  second  per  0.001  inch  diametric 
clearance  (Kefs.  40  and  E).  If  a  weapon  is  sppreclsbly  eroded,  with  resultant 
considerable  loss  In  muscle  velocity,  the  added  small  loss  of  velocity  caused 
by  rotating  band  claaraace  Is  of  secondary  importance. 

Tha  velocity  affect  of  rotating  band  clearsncs  Is  great  tn  weapons 
having  relatively  slow  propellant  combustion  and  small  in  those  Having  rapid 
propellant  combustion.  For  axmaple,  in  the  case  of  high  valoelty  (stow  pro¬ 
pellant)  guns,  the  muttle  velocity  will  diminish  about  1.5  to  2.0  feet  per 
second  for  every  0.001  Inch  of  clearance.  In  addition,  the  velocity  effect 
tands  to  increase  with  decreasing  caliber. 
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APPENDIX  B 

SELECTION  OF  NONDESTRUCTIVE  MACHINES,  INDENTURES, 

SETTINGS,  PRESSURES  AND  ACCURACY 

1.  Machine  Selection  -  Nondestructive  measuresientt  of  rotating  bend 
•eating  are  made  vith  hydraulic  presses  having  movable  rans  capable  of  exert- 
Ing  forces  of  12,000  pounds  or  more,  Three  machines  are  currently  in  use  and 
are  designated  as  DTM  Model  RR-?0  for  20-mm  projectiles,  DTM  Model  RB-l  for 
projectiles  75-  through  120-m,  and  DTM  Model  RE-2  for  projectiles  155-wn 
through  E-inch.  Hydraulic  Press  DTM  Model  RR-l  le  Illustrated  In  Plgurt  B-i. 

2.  Machine  Settings  •  The  lndentors  are  selected  to  natch  the  curvature 
and  the  else  of  a  cylindrical  surface  of  the  rotating  band.  Pressures  applied 
to  the  ran  are  selected  to  be  greet  enough  to  insure  seating  of  tha  portion  of 
the  rotating  band  under  the  ran,  but  not  so  large  as  to  permit  excessive  peen- 
ing  or  thinning  of  the  band.  The  correct  i*dento?s,  ran  pressures,  and  bend 
clearances  Halts  for  the  various  site  and  model  projectiles  are  contained  in 
references  AC,  Aft,  end  AI.  These  references  are  constantly  ualog  updated  to 
Include  projectiles  that  art  currently  being  manufactured  and  for  which  non¬ 
destructive  band  clearance  par asm  ter •  have  not  been  previously  obtained, 

3.  Positioning  of  lndanior  •  The  lndentor  should  be  applied  to  the  most 
forward  position  of  the  rotating  band.  Clearance  in  this  region  is  known  to 
have  a  greater  effect  on  velocity  then  clearance  toward  the  rear  of  the  bend 
(Ref.  3).  Measurements  should  be  made  at  two  or  three  equally  spaced  redial 
positions  on  each  projectile.  (Measurement s  at  three  position*  generally  are 
necessary,  but  are  not  required  if  the  swasurements  at  two  positions  are  suf¬ 
ficiently  uniform.) 

The  projectile  smst  be  carefully  aligned  to  Insure  that  the  lndentor 
face  contacts  the  rotating  band  uniformly.  The  alignment  la  controllsd  by 
placing  the  projectile  In  a  V-block  rest  on  the  machine.  If  Che  marks  that 
the  indentors  leave  on  the  rotating  band  ore  deeper  on  one  edge  than  on  the 
other,  improper  alignment  Is  indicated. 

A.  Precision  of  Measurement  -  Comparison  of  sMasuremencs  made  as  out¬ 

lined  above  vith  those  shod*  by  destructive  tests  (6.2.2)  have  shown  that  the 
measurements  do  not  bev*  any  appreciable  bias;  that  is,  t!r*  average  nondestruc¬ 
tive  measurement  is  very  nearly  equal  to  that  obtained  by  the  acre  direct 
measurement  of  the  destructive  test  method ,  For  projectiles  with  copper  or 
•  «•••!  betrds  ;th*r  than  t**?**  shown  in  the  cable,  an  lndentor  six*  end 

load  should  be  selected  thet  will  provide  a  pressure  of  ibout  80,000  pounds 
per  square  inch  on  the  lndentor  face  during  measurement. 

The  precis  lor.  of  individual  measurement  made  by  the  nondestructive 
method  has  been  est.iitsd  to  be  within  0.001  Inch.  This  Is  probebly  more 
accurate  than  can  b«  obtained  by  the  destructive  method  because  of  tha  several 
micrometer  measurements  and  the  band  removal  required  by  the  destructive  test 
(reference  AD). 
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flfure  1-1.  BTM  Model  *8-1  Teeting  Machine  for  Bend  Seating  ln*pection 


REPRODUCTION  QUALITY  NOTICE 


We  un  state-of-the-art  high  spaed  document  scanning  and 
reproduction  equipment.  In  addition,  wo  employ  stringent  quality 
control  technique#  at  each  stag#  of  the  scanning  and  reproduction 
process  to  ensure  that  our  document  reproduction  Is  as  true  to 
the  original  as  current  scanning  and  reproduction  technology 
allows.  However,  the  following  original  document  conditions  may 
adversely  affect  Computer  Output  Microfiche  (COM)  end/or  print 
reproduction: 

•  Pegee  smeller  or  larger  then  8.5  inches  x  1 1  Inches. 

•  Pegee  with  background  color  or  light  colored  printing. 

•  Pegee  with  smaller  than  8  point  type  or  poor  printing. 

•  Pages  with  continuous  tone  material  or  color 
photographs. 

•  Very  old  materiel  printed  on  poor  quality  or  deteriorating 
paper. 

If  you  are  dissatisfied  with  the  reproduction  quaflty  of  any 
document  that  we  provide,  particularly  those  not  exhibiting 
any  of  the  above  conditions,  pieess  feel  free  to  contact  our 
Directorate  of  Ueer  Services  si  (703)  767-9066/9008  or 
DSN  427-9066/9068  for  refund  or  replacement. 
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